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(54) Connector for charging 

(57) A connector for charging includes: a power 
supply connector element having a primary coil to be 
connected to a charging power source and a first core; 
and a vehicle connector element having a secondary 
coil to be connected to a battery mounted on a vehicle 
and a second core, the first and second cores constitut- 
ing a magnetic circuit which passes through the primary 
and secondary coils, thereby allowing the battery to be 
charged by an electromotive power induced in the sec- 
ondary coil, wherein a region occupied by one of the 
first and second cores is smaller than a region occupied 
by the other of the first and second cores. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to a connector for charging 
which is used for charging an electric vehicle. 

2. Description of the ReiatPd Ar\ 

Conventionally, a connector for charging which is 
practically used for charging an electric vehicle com- 
prises a vehicle connector element which is connected 
to a k>attery mounted on an electric vehicle and which is 
mounted on the vehicle, and a power supply connector 
element which is connected to a charging power source 
disposed outside the vehicle. The connector elements 
are fitted into each other, and a power is then supplied 
from the charging power source to the battery mounted 
on the vehicle, thereby conducting the charging opera- 
tion. Namely, such a connector is configured so that the 
cunrent path is established by fittingly contacting male 
and female terminals of the connector elements with 
each other. Therefore, a connector of the prior art has a 
problem in that a large resistance is produced in the fit- 
ting operation. 

As a countermeasure to the atx)ve. it may be con- 
templated to employ a method m which the charging 
operation is conducted without producing a fitting direct 
contact between the two connector elements. In the 
method, each of the vehicle connector element and the 
power supply connector element is configured so as to 
have a core and a coil, and a magnetic circuit which 
passes through both the coils is constituted by both the 
cores, and then a power is supplied from a power 
source to a vehicle by means of an electromotive power 
induced by the coil of the vehicle connector element. 

In this case, however, the cores and coils for form- 
ing a magnetic circuit are necessary to cause the con- 
nector to become large and heavy 

In the vehicle connector element, for example, this 
produces following probleriis The vehicle connector 
element is to be always nxxjnted on an electric vehicle. 
When the vehicle connector elernent is large, therefore, 
a large mounting space must be prepared in the vehicle 
body and severe restrictions are imposed on the design 
of the vehicle body. Further, when the vehicle connector 
element is heavy, the running performance is impaired. 

Occasionally, the power supply unit may be config- 
ured as a handy type one so as to be portable. In such 
a case, the power supply connector element must be 
configured so as to be small and light 

SUMMARY OF THE INVEN TION 

The invention has been conducted in view of the 
alxwe-mentioned circumstances. It is an object of the 
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invention to reduce the size and weight of one of a 
power supply connector element and a vehicle connec- 
tor element. 

The foregoing object of the invention is achieved by 

5 providing a connector for charging having: a power sup- 
ply connector element having a primary coil to be con- 
nected to a charging power source and a first core; and 
a vehicle connector element having a secondary coil to 
be connected to a battery nfX)unted on a vehicle and a 

10 second core, the first and second cores constituting a 
magnetic drcutt which passes through the primary and 
secondary coils, thereby altowing the t)attery to t>e 
charged by an electromotive power induced in the sec- 
ondary coil, wherein a region occupied by one of the 

15 first and second cores Is smaller than a region occupied 
by the other of the first arxl second cores. 

According to the invention, in the magnetic circuit, 
the region occupied by the core of the one connector 
element is smaller than that occupied by the core of the 

20 other connector element, therefore, the core of the one 
connector element can be made small and light. The 
decision on which one of the vehicle connector element - 
and the power supply connector element is to be made 
small and light may be arbitrarily done in accordance 

25 with the use condition. 

BRIEF DESCRIPTIO N OF THE DRAWING FIGURES 

Fig. 1 is a perspective view showing Embodiment 1 
30 in a state where a power supply connector element 
and a vehicle connector element are separated 
from each other; 

Rg. 2 is a section view showing Embodiment 1 in a 
state where the power supply connector element 
55 and the vehicle connector element are separated 
from each other; 

Fig. 3 is a section view showing Embodiment 1 in a 
state where the power supply connector element 
and the vehicle connector element are connected 
40 to each other; 

Rg. 4 is a section view showing Embodiment 2 in a 
state where a power supply connector element and 
a vehicle connector element are separated from 
each other; 

45 Rg. 5 is a section view showing Embodiment 3 in a 
state where a power supply connector element and 
a vehicle connector element are separated from 
each other; 

Rg. 6 is a section view showing Embodiment 3 in a 
so state where the power supply connector element 
and the vehicle connector element are connected 
to each other; 

Rg. 7 is a section view showing Embodiment 4 in a 
state where a power supply connector element and 
55 a vehicle connector element are separated from 
each other; 

Rg. 8 is a section view showing Embodiment 4 in a 
state where the power supply connector element 
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and the vehicle connector element are connected 
to each other; 

Fig. 9 is a section view showing Embodiment 5 in a 
state where a power supply connector element and 
a vehicle connector element are separated from 

each other; 

Fig. 10 is a section view showing Embodiment 5 in 
a state where the power supply connector element 
and the vehicle connector elemerrt are connected 
to each other; 

Fig. 1 1 is a section view showing Emtxxjiment 6 in 
a state where a power supply connector element 
and a vehicle connector element are separated 
from each other; 

Fig. 12 is a section view showing Embodiment 6 in 
a state where the power supply connector element 
and the vehicle connector element are connected 
to each other; 

Fig. 13 is a section view showing another embodi- 
ment in a state where a power supply connector 
element arxi a vehicle connector element are con- 
nected to each other. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

( Embodiment 1 ) 

Hereinafter. Embodiment 1 in which the invention is 
embodied will be described with reference to Figs. 1 to 
3. 

The connector for charging of the invention has a 
power supply connector element (the one connector 
which is a component of the invention) 1 0, and a vehicle 
connector element (the other connector which is 
another component of the invention) 20. 

The power supply connector element 10 comprises 
a core 11 made of, for example, ferrite, arxJ a primary 
coil 12 which is formed by winding a wire (not shown). 
The core 11 has an "E-like shape" as seen from the 
side, and comprises the body 1 1 A which vertically elon- 
gates in the figure, and three projections 1 1 B, 1 1C, and 
11D which are respectively protruded from the front 
face (the face opposing the vehicle connector element) 
of the upper arxJ lower ends and the center position of 
the body 11 A toward the vehicle connector element. 
The primary coil 12 which has a rectangular shape as 
whole is attached to the center projection 1 1 C by insert- 
ing the projection into a center hole 12A of the coil 12. 
The upper and lower portions of the primary coil 12 lat- 
erally pass through the space between the center pro- 
jection lie and the upper projection 11B. and that 
between the center projection 1 1 C and the lower projec- 
tion 1 1 D. The right and left side portions of the primary 
coil 12 are protruded from the core 1 1 to the outside. 

The thickness of the primary coil 12 is about one 
half of the protrusion length of the projections 1 1 8, 1 1 C, 
and 1 1 D. The primary coil 1 2 is in close contact with the 



front face of the body 11 A, and the three projections 
1 1 B. lie. and 1 1 D are protruded toward the front side 
from the primary coil 12. 

The primary coil 12 is fixed to the core 1 1 by fixing 

5 means such as a bracket which is not shown. The wire 
of the primary coil 12 is connected to a charging power 
source (not shown). The core 1 1 and the primary coil 1 2 
of the power supply connector element are housed in a 
housing (not shown) made of, for example, a synthetic 

10 resin. 

On the other harxj, the vehicle connector element 

20 has a core 21 made of. for example, ferrite. and a 
secondary coil 22 which is formed by wirKling a wire (not 
shown). The core 21 has an "l-like shape' as seen from 

15 the side. The secorxJary coil 22 which has a rectangular 
shape as whole is fixed to the front face (the face oppos- 
ing the power supply connector element 10) of the core 

21 by a bracket 23. A center hole 22A of the secondary 
coil 22 is positioned on the front of the core 21. The 

20 upper portion of the secondary coil 22 is at a level which 
is slightly bwer than the upper end of the core 21 . and 
the lower portion of the secondary coil 22 is at a level- 
which is slightly higher than the lower end of the core 
21 . The right and left side portions of the secondary coil 

25 22 are protruded from the core 21 to the outside. 

The thickness of the secondary coil 22 is equal to 
that of the primary coil 1 2 of the power supply connector 
element 10. The wii'e of the secondary coil 22 is con- 
nected to a battery (not shown) mounted on an electric 

30 vehicle. The core 21 and the secondary coil 22 are 
housed in a housing (not shown) made of, for example, 
a synthetic resin. The thus configured vehicle connector 
element 20 is fixed to the body (not shown) of the elec- 
tric vehicle. 

35 When the battery is to be charged, the power sup- 
ply connector element 10 and the vehicle connector ele- 
ment 20 are placed so as to be close together, and then 
fitted into each other by a positioning mechanism (not 
shown) with attaining a predetermined positional rela- 

40 tionship. As a result as shown in Fig. 3, the center pro- 
jection lie of the core 11 of the power supply 
connector element 10 passes through the center hole 
22A of the secondary coil 22 of the vehicle connector 
element 20, and the tip erxJ face of the projection 1 1 C is 

45 dose to the front face of the core 21 of the vehicle con- 
nector element 20. The upper and lower projections 
1 1 B and 1 1 D of the power supply connector element 10 
are close to the upper and lower end portions of the 
front face of the core 21 of the vehicle connector ele- 

50 ment 20. respectively. Consequently, the core 1 1 of the 
power supply connector element 10 and the core 21 of 
the vehicle connector element 20 constitute a magnetic 
circuit passing through the primary and secondary coils 
12 and 22. 

55 When the primary coil 1 2 is excited by supplying an 
electric px)wer from the charging power source under 
this state to excite the primary coil 12. magnetk; fluxes 
are generated in the cores 1 1 and 21 and an electro- 
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magnetic irxJuced current is generated in the secondary 
coil 22 by an induced electromotive force, thereby 
charging the battery mounted on the vehicle. 

In the magnetic circuit, the region occupied by the 
core 1 1 of the power supply connector element 10 and s 
having an "E-like shape" is larger than that occupied by 
the core 21 of the vehicle connector element 20 arxJ 
having an "Mike shape." In other words, the core 21 of 
the vehicle connector element 20 is smaller and lighter 
than the core 11 of the power supply connector element io 
10. Therefore, the vehicle connector element 20 is 
smaller and lighter than the power supply connector ele- 
ment 10. 

(Embodiment 2) /5 

Hereinafter, Embodiment 2 in which the invention is 
embodied will be described with reference to Fig. 4. 

Embodiment 2 is different from EmtKxJiment 1 in 
the shapes of the cores of the power supply connector so 
element and the vehicle connector element. The other 
components are configured in the same manner as 
those of Embodiment 1. Therefore, these components 
are designated by the same reference numerals, and 
the description of the structure, function, and effect is 2S 
omitted. 

A core 31 of a power supply connector element 30 
has a "sutistantially U-like shape" as seen from the side, 
and has the body 31 A which vertically elongates in the 
figure, and two projections 31 B and 31 C which are 3o 
respectively protruded from the upper and lower ends of 
the front face (the face opposing a vehicle connector 
element 35) of the txxiy 31 A. On the other hand, a core 
36 of the vehicle connector element 35 has a "laterally- 
directed T-like shape," and has the body 36A which ver- 35 
tically elongates, and one projection 36B which is pro- 
truded from the center of the front face (the face 
opposing the power supply connector element 30) of 
the txxiy 36A. The projection 368 passes through a 
center hole 37A of a secondary coil 37. 4o 

When the power supply connector element 30 and 
the vehicle connector element 35 are set to be in the fit- 
ted state in which the charging operation is enabled, the 
projection 368 of the veNcle connector element 35 
passes through a center hole 32A of a primary coil 32 of 45 
the power supply connector element 30 to be close to 
the front face of the txxiy 31 A of the core 31 of the 
power supply connector element 30, and the two projec- 
tions 31B and 31C of the core 31 of the power supply 
connector element 30 are close to the upper and lower so 
ends of the front face of the core 36 of the vehicle con- 
nector element 35. A magnetic circuit constituted by the 
cores 31 and 36 has the same paths as those in 
Embodiment 1. 

Also in the embodiment, the core 36 of the vehicle 55 
connector element 35 is smaller and lighter than the 
core 31 of the power supply connector element 30. 
Therefore, the vehicle connector dement 35 can be 



made smaller and lighter than the power supply connec- 
tor element 30. 

( Embodiment 3 > 

Hereinafter. EmtxxJiment 3 in which the invention is 
embodied will be described with reference to Figs. 5 
and 6. 

Embodiment 3 Is different from Embodiment 1 In 
the shapes of the cores of the power supply connector 
element and the vehicle connector element, and also in 
the manner of attaching the coils to the cores. The other 
components are configured in the same manner as 
those of EmtxxJiment 1. Therefore, these components 
are designated by the same reference numerals, and 
the description of the structure, function, and effect is 
omitted. 

A core 41 of a power supply connector element 40 
has a "substantially U-IIke shape" as seen from the side, 
and has the txxiy 41 A which vertically elongates, and 
two projections 41 B and 41 C which are respectively 
protruded from the upper and lower ends of the front ~ 
face (the face opposing a vehicle connector element 45) 
of the body 41 A. A primary coil 42 Is wound on the 
upper half of the body 41 A. On the other hand, a core 46 
of the vehicle connector element 45 has an "l-like 
shape." A secondary coil 47 is wound at a position 
which is lower than the center of the core 46. 

When the power supply connector element 40 and 
the vehicle connector element 45 are set to be in the fit- 
ted state in which the charging operation is enabled, the 
two projections 4 1 B and 41 C of the core 41 of the power 
supply connector element 40 are close to the upper and 
lower ends of the front face of the core 46 of the vehicle 
connector element 45. The cores 41 and 46 constitute a 
magnetic circuit. The magnetic circuit has an "O-like 
shape." 

Also in the embodiment, the core 46 of the vehicle 
connector element 45 Is smaller arxl lighter than the 
core 41 of the power supply connector element 40. 
Therefore, the vehicle connector element 45 can t>e 
made smaller and lighter than the power supply connec- 
tor element 40. 

The numt>er of the projections protruded in the 
direction along which the cores are closed to and sepa- 
rated from each other is smaller by one than that in 
EmlxxJiments 1 and 2. Therefore, the cores are made 
smaller and lighter by the degree corresponding to the 
reduced number of the projections. 

< Embodiment 4 ) 

Hereinafter. Embodiment 4 in which the invention fs 
emtxdied will t>e described with reference to Figs. 7 
and 8. 

Embodiment 4 is different from Embodiment 3 in 
the shapes of the cores of the power supply connector 
element and the vehicle connector element. The other 
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components are configured in the same manner as 
those of Embodiment 1 . Therefore, these components 
are designated by the same reference numerals, and 
the description of the structure, function, and effect Is 
omitted. 5 

A core 51 of a power supply connector element 50 
has a "G-like shape" as seen from the side, and has the 
body 51 A which vertically elongates, two projections 
51 B and 51 C which are respectively protruded from the 
upper and lower ends of the front face (the face oppos- io 
ing a vehicle connector element 55) of the body 51 A. 
and a raised portion 51 D which is upward protruded 
from the tip end of the lower projection 51 C. A primary 
coil 52 is wound on the raised portion 51 D. On the other 
hand, a core 56 of the vehicle connector element 55 has is 
a height which is smaller than that of the core 46 of 
Embodiment 3 and slightly larger than the thickness of a 
secorKlary coil 57. The secondary coil 57 Is wound on 
the core 56. 

When the power supply connector element 50 and 20 
the vehicle connector element 55 are set to be in the fit- 
ted state in which the charging operation Is enabled, the 
core 56 of the vehicle connector element 55 enters a 
gap between the lower face of the tip end of the upper 
projection 51 B of the core 51 of the power supply con- 25 
nector element 50 and the upper end face of the raised 
portion 51 D. The cores 51 and 56 constitute a magnetic 
circuit having an "O-iIke shape" in the same manner as 
Emtxxjiment 3. 

Also in the embodiment, the core 56 of the vehicle 30 
connector element 55 is smaller and lighter than the 
core 51 of the power supply connector element 50. 
Therefore, the vehicle connector element 55 can be 
made smaller and lighter than the power supply connec- 
tor element 50. 35 

The number of the projections protruded in the 
direction along which the cores are closed to and sepa- 
rated from each other Is smaller by one than that in 
Embodiments 1 and 2. Therefore, the cores are made 
smaller and lighter by the degree corresponding to the 40 
reduced number of the projections. 

Unlike Embodiment 3. the primary and secondary 
colls 52 and 57 are arranged In such a manner that 
center holes 52A and 57A coincide with each other, and 
hence also the outer dimension in the lateral direction in 45 
the figure is smaller. 

< Embodiment 5 > 

Hereinafter, Embodiment 5 in which the invention is so 
embodied will be described with reference to Figs. 9 
and 10. 

Erribodlment 5 is different from Embodiment 3 in 
the shapes of the cores of the power supply connector 
element and the vehicle connector element. The other 55 
components are configured in the same manner as 
those of Embodiment 1 . Therefore, these components 
are designated by the same reference numerals, and 



the description of the structure, function, and effect is 
omitted. 

A core 71 0I a power supply connector element 70 
has a "substantially U-like shape** as seen from the side, 
and has the body 71 A which vertically elongates in the 
figure, and two projections 71 B and 71 C which are 
respectively protruded from the upper and lower ends of 
the front face (the face opposing a vehicle connector 
element 75) of the txxJy 71 A. The projected lengths of 
the projections 71 B and 71 C are constituted so as to be 
longer than that of Embodiment 3. The primary coil 72 is 
wound on the upper half of the body 71 A. On the other 
hand, a core 76 of the vehicle connector element 75 has 
an "l-like shape" and has a height which is slightly 
smaller than a gap between the projections 71 B and 
71 C. The secondary coil 77 is wound on the lower half 
of the core 76. 

When the power supply connector element 70 arKi 
the vehicle connector element 75 are set to be in the fit- 
ted state in which the charging operation is enabled, the 
core 76 of the veNcle connector element 75 is posi- 
tioned so as to k>e griped between the two projection- 
71 B and 71 C. The cores 71 and 76 constitute a mag- 
netic circuit having an "O-Iike shape** in the same man- 
ner as Embodiment 3. 

Also in the embodiment, the core 76 of the vehicle 
connector element 75 Is smaller and lighter than the 
core 71 of the power supply connector element 70. 
Therefore, the vehicle connector element 75 can be 
made smaller and lighter than the power supply connec- 
tor element 70. 

Unlike Emkxxliment 3, the length of the core 76 of 
the vehicle connector element 75 Is relatively short, 
thereby being smaller and lighter. 

(Emtxxliment 6) 

Hereinafter. Embodiment 6 in which the invention Is 
embodied will be described with reference to Figs. 1 1 
and 12. 

Embodiment 6 is different from Embodiment 2 in 
the configuration of the coils of the power supply con- 
nector element and the vehicle connector element. The 
other components are configured In the same manner 
as those of Embodiment 1. Therefore, these compo- 
nents are designated by the same reference numerals, 
arxi the description of the structure, function, and effect 
is omitted. 

A core 81 of a power supply connector element 80 
has a "substantially U-like shape" as seen from the side, 
and has the body 81 A which vertically elongates in the 
figure, and two projections 81 B and 81 C which are 
respectively protruded from the upper and lower ends of 
the front face (the face opposing a vehicle connector 
element 85) of the body 81 A. The primary coil 82 has a 
flat shape in section relatively, comparing with Embodi- 
ment 2. and the width thereof extends for all the pro- 
jected portion of the projections 81B and 81C. Further. 
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an inner periphery of a center hole 82A of the primary 
coil 82 is larger than that of Embodiment 2. 

On the other hand, a core 86 of the vehicle connec- 
tor element 85 has a "laterally-directed T-like shape." 
and has the body 86A which vertically elongates, and s 
one projection 86B which is protruded from the center of 
the front face (the face opposing the power supply con- 
nector element 80) of the body 86A. The projection 86B 
passes through a center hole 87A of a secondary coil 
87. The secondary coil 87 has a flat shape in section, w 
which is similar to the primary coil 82, and the width 
thereof extends for all the projected portion of the pro- 
jections 86B. Further, an outer periphery of the second- 
ary coil 87 is smaller than that of EmtxxJiment 2. 

When the power supply connector element 80 and is 
the vehicle connector element 85 are set to be in the fit- 
ted state in which the charging operation is enabled, the 
projection 868 and the secondary coil 87 of the vehicle 
connector element 85 are inserted into the center hole 
82A of the-primary coil 82 so that not only the tip end of 2o 
the projection 868 is close to the front face of the body 
81A of the core 81 of the power supply connector ele- 
ment 80, but also the two projections 818 and 81 C of 
the core 81 of the power supply connector element 80 
are dose to the upper and lower ends of the front face 2S 
of the core 86 of the vehicle connector element 85. A 
magnetic circuit constituted by the cores 81 and 86 has 
the same paths as those in Errtoodiment 2. 

Also in the embodiment, the core 86 of the vehicle 
connector element 85 is smaller and lighter than the 3o 
core 81 of the power supply connector element 80. 
Therefore, the vehicle connector element 85 can be 
made smaller and lighter than the power supply connec- 
tor element 80. 

Particularly, in Embodiment 6. the primary and sec- 35 
ondary coils 82 and 87 are concentrically arranged to 
lap the outer periphery of the secondary coil 87 and the 
inner periphery of the primary coil 82, thereby reducing 
the magnetic loss. 

40 

( Other embodiments > 

A technique shown in Rg. 9 may be errployed 
although it is not directly related to the invention. 

In the embodiment, the shapes of the cores of the 4s 
power supply connector element and the vehicle con- 
nector element are different from those of Embodiment 
3. The other components are configured in the same 
manner as those of Embodiment 1. Therefore, these 
components are designated by the same reference so 
numerals, and the description of the structure, function, 
and effect is omitted. 

A core 61 of a power supply connector element 60 
has an "L-like shape" as seen from the side, and has the 
body 61 A which vertically elongates, and a projection 55 
618 which is protruded from the lower end of the front 
face (the face opposing a vehicle connector element 65) 
of the IxxJy 61 A. A primary coil 62 is wound at a position 



10 

which is slightly higher than the center of the body 61 A. 
On the other hand, a core 66 of the vehicle connector 
element 65 has an "inverted L-like shape" as seen from 
the side, and has the body 66A which vertically elon- 
gates, and a projection 668 which is laterally protruded 
from the upper end of the front face (the face opposing 
the power supply connector element 60) of the body 
66A. A secondary coil 67 is wound at a position which is 
slightly lower than the center of the body 66A. 

When the power supply connector element 60 and 
the vehicle connector element 65 are set to be in the fit- 
ted state in which the charging operation is enabled, the 
projections 618 and 66B of the cores 61 and 66 of the 
connector elements 60 and 65 are close to the upper 
and lower ends of the front faces of the cores 66 and 61 
of the counter connector elements 65 and 60. The cores 

61 and 66 constitute a magnetic circuit having an "O-like 
shape" in tfie same manner as Embodiment 3. The coils 

62 and 67 are arranged in the same manner as those of 
Emtxxiiment 3. 

The number of the projections protruded in the 
direction along which the cores are closed to and sepa- - 
rated from each other is smaller by one than that in 
Embodiments 1 and 2. Therefore, the cores are made 
smaller and lighter by tiie degree corresponding to the 
reduced number of the projections. 

Since the core 61 of the power supply connector 
element 60 and tiie core 66 of the vehicle connector ele- 
ment 65 have the same shape and the mutual inverted 
positional relationships, the production cost can be 
reduced as conrpared with the case where cores of dif- 
ferent shapes are used. 

The invention is not restricted to the entKxJiments 
which have been described at)Ove with reference to the 
drawings. For example, also the following errtKXiiments 
are included in the technical scope of the invention. In 
addition to tfie following embodiments, the invention 
may be executed with being variously modified and 
within the scope of the invention. 

(1) Embodiment 1 may be modified so that a circu- 
lar recess for housing a coil is formed in the face of 
the core of the power supply connector element 
which opposes the vehicle connector element, and 
the primary coil is housed in the recess. 

(2) The shapes of the cores of the power supply 
connector element and ttie vehicle connector ele- 
ment are not restricted to those illustrated in the 
embodiments, and may be realized by combina- 
tions of various shapes. 

(3) In the emkxxJiments. the vehicle connector ele- 
ment is made smaller and lighter. When the embod- 
iments are nxxJified so that the configurations of the 
core and coil of the power supply connector ele- 
ment are replaced with those of the core and coil of 
the vehicle connector element, the power supply 
connector element can be made smaller and 
lighter. 
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(4) In the embodiments, the coil is attached so as to 
be fixed to the core by fixing means such as a 
bracket. However, the present invention can be 
applied to the structure which, for example, the coil 
arid core are separately attached to the connector 5 
housing. That is, the connector with the core arxl 
coil is included in the present invention, even if the 
configuration of the attachment of the coil and core 
are changed. 

10 

Claims 

1 - A connector for charging conrprising: 

a power supply connector element having a pri- 15 
mary coil to be connected to a charging power 
source and a first core; and 
a vehicle connector element having a second- 
ary coil to be connected to a battery mounted 
on a vehicle and a second core, said f'rst and 20 
second cores constituting a magnetic circuit 
which passes through said primary and sec- 
ondary coils, thereby allowing said battery to 
be charged by an electronrx>tive power trxf uced 
in said secondary coil, wherein 2s 

a region occupied by one of said first 
and second cores is smaller than a region 
occupied by the other of said first and second 
cores. 

30 

2. A connector for charging according to claim 1, 
wherein one of said first and second cores has an 
E-like section shcipe. said primary coll Is wound on 
a center projection of said one core, the other of 
said first and secorxj cores has an l-like section 35 
shape, said secondary coil is attached to a face of 
said other core, said face opposing the connector 
element having the E-like section shape, and said 
magnetic circuit is configured by causing tip ends of 
three projections of said one core having an E-like 40 
section shape to be connected with center and end 
portions of said other core having an l-IIke section 
shape. 

3- A connector for charging according to claim 1. 45 
wherein one of said first and secorxi cores has a 
substantially U-like section shape, said primary coil 
is vwound on said one core, the other of said first 
and second cores has an l-like section shape, said 
secondary coil is wound on said other core, and so 
said magnetic orcuit is configured by causing end 
portions of said one core having said U-like section 
shape to be connected with end portions of said 
other core having said Mike section shape. 

55 

4. A connector for charging according to claim 1, 
wherein one of said first and second cores has a 
substantially U-like section shape, said primary coil 



is attached within end portions of said one core, the 
other of said first and second cores has a substan- 
tially T-like section shape, said secondary coil is 
wound on a center projection of said other core, 
and said magnetic circuit is configured so tiiat said 
primary and secorxlary coils are concentrically 
arranged around said projection of said other core 
by causing said end portions of said one core hav- 
ing said substantially U-like section shape to be 
connected with end portions of said other core hav- 
ing said substantially T-like section shape and caus- 
ing a tip end of said projection of said other core to 
be connected with said center portion of said one 
core. 

5. A connector for charging according to claim 4. 
wherein an inner periphery of said primary coil laps 
an outer periphery of said secondary coil. 

6. A connector for charging according to claim 1, 
wherein one of said first and second cores has a 
substantially G-IIke section shape, said primary coil- 
is wourtd on said one core, the other of said first 
arxf second cores has a short l-like section shape 
which has a width enough that said secondary coil 
is wound, arxj said magnetic circuit is configured by 
causing end portions of sakl otiier core having sakJ 
l-like section shape to be connected with end por- 
tions of said one core having said G-like section 
shape 

7. A connector for charging according to claim 1, 
wherein said magnetic circuit is constituted In 
closed loop shape. 

8. A connector for charging according to claim 1, 
wherein each of said first and second cores has a 
junction face which is contacted to each other when 
said magnetic circuit is configured, said junction 
face being perpendicular to an attaching direction 
of said both connector elements. 

9. A connector for charging according to claim 1. 
wherein each of said first and second cores has a 
junction face which is contacted to each other when 
said magnetic circuit is configured, said junction 
face being parallel to an attaching direction of sakJ 
t>oth connector elements. 
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FIG, 2 
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FIG, 3 
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FIG. 4 
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FIG, 6 
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